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CI 



[ 0 0 5 9 ] 
[it 2 3 ] 




[ 0 0 6 0 ] 



[it 2 4] 




[ 0 0 6 1 ] 
[it 2 5 ] 



[ 0 0 6 2 ] 
[it 2 6 ] 




[ 0 0 6 3 ] 



[it 2 7] 



[ 0 0 6 4 ] 
[it 2 8 ] 



[ 0 0 6 5 ] 
[it 2 9 ] 



[ 0 0 6 6 ] 
[it 3 0 ] 



[ 0 0 6 7 ] 



H,C 







><2 




CH. 



CH 



(33) 



(34) 



(35) 



(36) 



[ft: 3 1 ] 




CF 3 



[ 0 0 7 0 ] 



[it 3 4] 



[ 0 0 7 1 ] 
[it 3 5 ] 



[ 0 0 7 2 ] 
[it 3 6 ] 



[ 0 0 7 3 ] 






[it 3 7] 



[00 7 4] 
[itS 8 ] 



[ 0 0 7 5 ] 
[it 3 9 ] 



HqC 




H,C 




H,C 




(43) 



(44) 



(45) 



[ 0 0 7 6 ] 



[it 4 0 ] 



[ 0 0 7 7 ] 
I it 4 1 ] 



[ 0 0 7 8 ] 
[it 4 2] 




CI 



[ 0 0 7 9 ] 



[it 4 3 ] 




CN 

[ 0 0 8 0 ] 
I it 4 4] 




F 

[ 0 0 8 1 ] 
[it 4 5 ] 



[ 0 0 8 2 ] 
[it 4 6 ] 




[ 0 0 8 3 ] 
[ft 4 7 ] 




[ 0 0 8 6 ] 

&mtBit. t> *> Huie-^jt ( i ) — ( 8 ) x»m $ n § ^nm^mm^it . se^^^ * >i 

V > 9 >l it £ H± S C t IC J: o T # £ 3 i: **T # £ . #J x. li\ T IQ — )Sx it (5 6) T* H £ *l 

. rie-^^ (56) -?ft 2 ti^ie^T^ *>i h * 9 >i itfxmz %z>zh\z&*)% 

[ 0 0 8 7 ] 



I it 5 0 ] 




[ 0 0 8 8 ] 

£4*. _hie-^^ (56) t*H2 n-siee^ii. tisi^x^-a (57) t 

& Is] ft <?> ^ T* § £ o 

[ 0 0 8 9 ] 
[ i t 5 1 ] 




(it*. R 2 —R 14 ti. tK^. ^oy>7Ul, T;U=i^r^^S 
[ 0 0 9 0 ] 

[ 0 0 9 1 ] 



f# £ ( TISnfiK^^f-A (5 9 ) ) . 
[ 0 0 9 2 ] 
[ i t 5 2 ] 




[ 0 0 9 3 ] 



I it 5 3 ] 




+ 2 H-L 



(59) 



[ 0 0 9 4 ] 

<?> li £ v * . 
[ 0 0 9 5 ] 

[ 0 0 9 6 ] 

<mm^mm i > 

. Sflx 1 0 Oilcll <^mti 1 0 1 tlx SI ^)tS 1 0 1 ±Jc i^t/R^ a-fcJS 

1 0 2 ib*ffM$tl> ^coh\zm 2 <nmW. 1 0 3 tlfcffi3t**-tS. Srfex C 3T' 

1 0 0 icfflv^tt^i: LTtt, ^*^)fE7^*^ tcfflv^ tlT t <7) tl li Jc < . 
Mx.lt. #7X, S ^ x SUB 7° ^ x * v ? x of^teSIR * t^<b44^%ffl^4: fc fc* 
T* § <E> « * fe. #HSfe0Jtf>JI3J|g 1 tc felt £ I? 1 1 0 1 ttl^S h L Tt§i£ L , S 2 (?) 

ti io3« r#* ht mm-t z * 

[ 0 0 9 7 ] 

f ^^*>. mi <7>*s i o i izmmttnT*wzm$ c zt^v^ c ^t*§ s^sw 

IU LTli, f±*H3^^^:§v^ (ft*M&4 . OeVlU) n * f\ i? '14 f L £r 

fe£ 73*1^^)11^4 iffcfflus 3 t frtf £ Lu. &fe. B§ ft *t ^ <?> S # 0(1 L T 
ii. I TO (indium tin oxide) . I TSO (indium tin silicon oxide) . Wc i t -i > : J 
O U \z 2 ~ 2 0 ( % ) fbffi #& ( Z n 0 ) til^Lt I Z 0 (indium zinc oxide) <JO 
ffc x ^ ( A u ) x fl4 (P t) x - -y ^ >u ( N i ) x ?>7Xf> ( W ) x ? n A ( C r 
) x t ') 7'f > (Mo) x l(F e) x 3M;H. (Co) x Is] ( C u ) x ^ 7 ^ A ( P 



d ) . u rz\$&mvsn<nmitm (tin) i^ffli^;}: ^x- b z . 

[ 0 0 9 8 ] 

mm%ts . sevuT) ^m. m m ^ a* 14 ft ^ . is £ vztL^<7)U&m% 

i^:H^iLi\ |ftttf4<?)M#«i:LTlJ, 7C l?l HI »! It <?> 1 £ H 2 Mlz 

m~t <E> 7t ffe . tibUi^Csi^Tt* 1 )^^ biVMg, C a . S r ^ c?> t ;u # 
V ±3S4fe/S . J: z ti <b * #t? (Mg : Ag , A 1 : L i ) ^fbn~^ (L iF, C 
s F . C a F 2 ) <?> ftfex lil4i^#tsIS4i^ffluTffMt5 C t £ A 

K Ag , IT Om^^m (#&%#t?) h^fifSlc =k 9 :HT'§5. 
[ 0 0 9 9 ] 

s 3 i: tc «k ») . *ti?nm i <7)m« 1 o 1 ±? «* 2 1 0 3 s . n 

)¥H. 10- 5 0 0 nmh-f hcofrft £ Lvn JtiUcS i Nf^,«ltft^f7 n> (M 

-rig a. iBn^oTtFiBflT'^ot^i <, _tieM*a*m * a * *a # a . ^#VS 

[0 1 0 0 3 

s i? 1 <7> tft 1 0 1 3Lfz\*$8 2 comm 1 0 3 - 7j . * ti WTJ h 9VU\z ttS tt £ tl -5 tig 

^ t * * . -t * *> *> . si<^tii o i frhyc^mmz •ezMnizit, si<^tii o 1 
m 2 ^ts i o s -k^^t'^L^nnx-m^-f %> z t tts. ^t, i&7^R^#t?/s 1 o 2 

ii«»<?>JB*B[IB-ts - t tc «k 9 JF^/££ tis fc*. ^HBfe^flSJIg 1 T-ti . *-^v±AJIl 1 

1 . * - ^ liMJf 112. ^TfeJi 1 13. * - >i ~f a v df > 1 14. <k VfS^li^ 
mi 1 5 % Hi tc fftIB L T 2 ti & . 
[0101] 

¥t^t^lWk #t?Jg 1 0 2 tc fcv^T . *- ^ }± AJB 1 1 111, mi «tS 1 0 1 t m L T 

Stt «b tl -5 o it, * — ^ v± AJS 1 1 1 ti. mi <?>mfS 1 0 1 ft* h * — ^ ^SltlX^ 3 

-iftAll 1 UHI2 wtl 1 0 3 Mtc^tt «btiTv^l§-\ *- ^ $ttAT§ 4tt 

iStSCi: I 7 9 Cl y 7 — > ^<7> fb^^/ t L T tt . #0 X. tJ\ 7?Dy7-> ( 

B§^:H 2 -Pc^^-t) . my 9 v i. -r~> Cu-Pch^t) <t if A* ^ i-f <b 

[0 1 0 2] 

£73. 4, 4'— tr*(N-(4-(N, N-y-m-F 'lir^J) 7i^i) - N 
-7x^i7^j) if7i^i (l&i; : DNTPDir^t) t4 , 4', 4"-l U( 

N - (3 — >f *7ii*) -N-7xz;l7; 7 ) h 'J7izi7;> ( I M T D 

ATAh vk~t) V<^3f 5 > ZzCDittrW^m s:H"?S«. * fc. t >; ^ 

<tw cm o o x ) *y umitm ( v o x ) m^mn^mmit^® (#4i#^#t?) 

\Z J; »)f^t§: ti'T'lS. 
[0 1 0 3] 

*-^li^Jll 12ii. *- >i ^mM-f Z Z t^X'B l>ttft^ffluTff^t5 - t b*ttf 

UU„ m#£MCti. ifl7;>^ ( ^ t> % . ^ > i ~ 1*^) IS ^ t * t § t ^ 

) <Dlt^%Q-$:m^xmJ&~t & Z t fritf t L < . ti. 4 , 4 ' — tf x ( N — ( 3 - > ^ 

47ix;0 -N-7izi-7; J) - ^7iz;l, : T P D t^t) , 4. 4' 

- tf X ( N - (1-^7^^) -N-7i-;l-7; J) - tf7i-Jt ( I a - N P 

D <7> ftil, ilL/iMTDATAt 4 , 4", 4"-h U (N, N - 7 x. - >l 



-7; J) - h ') y ^ - >i t ^ y (l&i : TDATAt^f) — hli 

flT = >t^!|*fflv^T^jKt5C: lv^„ Sfc. t'l7*f>itt (MoOx 

) ^^S-^ABIHL^ (VOx) ^tf>*$«tt i:. Jilfi^J:-? 

[0 1 0 4] 

&ytm i i 3 it. mm-m:^ ( i ) - ( 4 ) £ ti-s^^«3t^*i-s*^i^«M# 

J; ^BUie-^^ ( 5 ) - ( 8 ) *lSM^«fB#<^ + <?V>ft < t i>--?coiim& 

mm ft t . * x h t ^nmm-t s z tiz & *) r^ts - t * * h t 

L T l±. itulB-^ ( 1 ) - ( 4 ) T?^$tlSgg^«ji**-tS'fi'«|^ISIH*:lf J: ^FJUlfi 
( 5 ) - ( 8 ) T*fl2 tlSlrfi^JMfi^ + ib^jltftlS^ft < i: t-o<7>1ff§^ 
Bit # Jc *) t . x^i^-Jft"^ (Eg) ^§o»l§fflu5:hl)^ILv^ 
[0 1 0 5] 

( 1 ) - ( 4 ) tlS §& 31 * * -* S * *» & 18 IB # i? «k ^itulS-^ ( 5 ) - ( 8 

> ft* -T- > * ;u (I p ) fe*^ § < x fioMT itfaTj ( E A ) H^^ftl%fflus:t 

ib*£f ILu. *t cr>f\ h L T li s 4 . 4 - tr * ( N - ^7 ^ */ >i ) tf7i-j|, ( «§#F : C B 
P ) s 4 , 4 ' . 4 ' ' - h X ( N - il >l */ >l ) M7i-i7;> (Uft:TCT 
A ) x 1 , 3 , 5 - h x ( 4 - ( N - H >i */ >i ) 7 ^ — ji ) > -tf > ( B§^ : T C 
P B ) ft if l-f <b tl S o £fz. *^httfitt, * - ^ is tt If 60 -f tl fc> — o * tt 

M T^mm^^-t ZW&frh ftS z £ fc*. =k9£PisLv^ c tuc £ 9 . IK Sft « JBE * <Ec iflE ~e 

3S ^ T <Z> "ft *R '14 ^ I«I -h 3 ■£ 5 C t^T'§5. 
[0106] 

* * h WW L T ffl £ 3 t CO X & £ <foW<7> M ft M t L T tt . «-NPDt^ 'J 7. (8 
- df ; >; ; v h ) t ^ 5 — u ( : A 1 q 3 ) ^ W <b ti S . * . a - N P D Ic 
l-t -5 60 * - ^ <t> J$ tt 1 s gST'i) •) x h MX ( 8 - df ; 'J ; ^ h ) t ^ 

5 - *y u Al a 3) iz fett z -mj-^^mmt 1 O^cmVVsglT'iS. z co 

V s M±.X3hZ> Z t friifS. Lv^ 0 m L . * A h ttWtta - N P D^?A 1 q 3 tcF!^2 tl S 
t <7>T-li ft < s ±iE LfcTP Dfw^f 17 5 > ft a-^;^ s h X ( 8 - ^ ; 'J J => V ) 
If >) U Gaq 3 ) . h 'J ^ (4 — > ^ ^ — 8 — ^ ) ') J 7 h ) T ^ 5 — ^ A ( 

ISI: Almg 3 ) f t * x M^ift J: L T ffl c i: ft'T* § 5 . ctibA 1 

dj, Gaq 3 . A 1 m q 3limT$iMtt<^^«lH-*coM#^Jlcffl^ LTv^S„ 
[0 1 0 7] 

PEt^/I 1 1 3 *Vl±.cd J: 7 ftfll ^ t S - t X. ¥tytm 1 1 3 + lc fev^T *- ^ ttf 
[0 1 0 8] 

BuMitst ( 1 6 ) - c 5 5 ) xmznziim&mmftit. ^m-^mm^\z * -ot* 

0 ^ -* < ^ToTi^fcft, * © tc df ^ 'J7§f 7 -y 7' T- § Z> t 7 fij ^ S o 

[0 1 0 9] 

ft is. ^3ts^ ( 1 6 ) - ( 5 5 ) -ei^nitlS^li^^tf"?^ ifftc ( 1 6 ) ^ ( 

1 8) <J0 <k 7 . 7 ;u ^ nS^p h -7 ji ^-a > ^ >i m^^-f S*^t^«lt'*%ffl v^T^t^ 



[01 10] 

* — >l -f a v ^ > r Ji 1 1 4 li . tf X (2 — — 8 — ^ ,» 'J ; => Y ) - 4 - 7 x x 

in-TA^^A BAl qh^t) , 1, 3— tr^.(5 — (d— te 

r t — 7' f- Ji v x x ;u ) — 1 , 3 , 4 — * ^ -4" i? T >/ — ^ — 2 — ^ ) ~* > -If > ( B§ft : 
OXD - 7 t^t) , 3 - (4-ter t — ~f * >v 7 — >v) -4-7xx^-5- (4 

-e7i-'H) -1 , 2 , 4 - h T ^ ( B&ft : TAZh^t) . 3 - (4-te 

r t — 7*f i7i-i) — 4 — (4 — X ^ 4, "7 x x ) — 5 — (4-^7i^'J 4) — 1 

, 2 . 4-F')7'/-i ( ft ft : p - E t T A Z t ) . ^V7if>ho'j> ( B§ft 
: BPhen^f) . ^ y ^ ^ 7' a -f > ( B§ft : B C P t ) ^<?> -f * > ft # t > ^ 
+ ^<^7v§ v^ttW^fflv^T^^i-^. c fc jb*#F is L < x l&TtJS 1 1 3 <r> -i ir > ^ > >- * 

t x 1 1 wt« 1 0 1 ft fc* <b z&ytww * # tp js \z m a $ n tz * - ^ m 1 1 t j^bb-* s 

[01 1 1 ] 

m^mmm 1 1 5 a. iiJ:LTiit§tii^bMti^#t?itftA$ti^t 

fc* . *Mm<7> X 7 IZ * - ^ a >y *r > 7 |g * S iS a li . *f L t f&Tt Jf ^fMLTu 
* ttn «k 0 <fc ft* ^> >- * ^ fc»7\ § v^Wfl-^ffl £ < X t J: v^ 0 

[01 12] 

C<7> «fc 7 # ft £1- <7> B # #J k LT li x A 1 q 3 . G a q 3 . A 1 m q 3 . fcf*(10-fcK 
n * x > V ( h ) — ^ ) ] ) +■ V ) ^ V 'i^A ( B§ ft : BeBgjt^t) * ir <^ * ) ') 

y is a -<> ; >#te^lr-t -5 ^JMlt#^ » fui^BA 1 q^f it bti^. c 

<n a ^ , tr 7. ( 2 - ( 2 — t h'n^-y 7izi) — y ir * *f 'f => b ) ffilft ( B§ ft : Z 
n (BOX) 2 ^ ) - tf 7. ( 2 - (2 — £ Fn^fy 7izd) ^ t V 7 h ) 

ffilft ( B§ ft : Z n ( B T Z ) 2 ^ ^ "t ) * ^ ^ ^ ^ ^ ^ - ^ ^ - ^ t - SB ^ % * 
-t^>^Jlli'*^ J tmT^lM/i 1 1 5 * J& S ft t LTffli^ 3 t b*T>B §0 Hfc. 2 
— ( 4 - tf 7 1 z 'j 4 ) - 5 — (4-ter t — 7"f i7i^4) - 1, 3. 4 — * ^ 
y7'/-i (l&f : PBDt^f) ^ . ii<?)OXD-7, TAZ. p-EtTAZ. B 
P h e n . BCP^I, ^ 9 > mitfQ V<7>M^t/^ ffl T t J: . 
[01 13] 

[01 14] 

<mM<7>mm 2 > 

m 2 izTjK-t^ycM^it. mm 200 ±\zmm t Lxmm-t 1 ^m* 2 0 1 t . 
m 1 2 0 1 h\z^^tmw^:^tsm 2 0 2 l . ^^^m^#t?is 2 0 2 ±.\zmm 

t LTiit^!2^)fS 2 0 3 t^. %)t^I$^tffi 2 0 2 li, H 2 tc ^ i- J; 7 

ic . m^mMm 211. * - ^ -7* n -v ^ > 212. %t^w 213. * - >i w&m 2 1 

4 J= V * - ^ ftAl 2 15k \z mm L T £ 9 . fE/t/i 2 1 6 * k t t ^ 1 com 

S20 1 mizmj-mmm 2 1 1 m 2 wis 203 pjtc * — ^ sab 2 1 4 n?ti 

[01 15] 

2 1 1 . * - ^ 7' u v *y 7M 2 1 2 x f£/tJi 2 13. * - ^ li^Jl 2 1 4 
J: U * -iiiAi 2 1 5kli, ^ fi'efi^McoftZm 1 T-lBfl L *^Hl^Jg. * — ^ 



uii^M^feioTtiv^. * H Bfl <?> f£ >\; ffe T lc T . l&Tt^/H^a-fe 

12 0 2 icfctt^ ^ ^ tct)S*d □ ic «k *j £ c STtii. n i ^mti 2 o i * fcnn 2 <7>m 

ti 2 0 3 <r> - ^ . * li M ft frh 9VW> lz ft m 3 tl -5 . 
[01 16] 

[01 17] 

<mffi.<7)Ktm s > 

# H Sfe <?> A? flg 3 tcfci^Tti. #7*. 5^. Jgfllj 7 7 * -y ? . 

>Tfll'l4S«& ir ^ «b & -g. mm 3 0 0 _t tc lE^fcig^fc fFftl! Ltv^. Ttc 3 <o «k 7 * 

# 7 * x 5 3£ s as HH 7' 7 x -v 7 . 51 }H14 S flx & £r ^ <b & S * fix W fl* lz . M x. li m 3 ic 7^ 
-t jc 7 . h => > x x 9 (TFT) t v -i tm~t £ IEt^^T^ ftU L T t «k v*. z c 
■ett, 3 1 1 t 3 1 2^TFThL, ^^BH^^Tt^T 3 1 3 4fPMt*. 
[01 18] 

%>\:^T 3 1 3^)7^, il ^fS 3 14. IEt^R^ -a-fc/S 1: 3 1 5 t . ^/i!2^) 

mts 316^ ftwtz 3 ^i' § s . 3 <b \z mm. s 1 7 % m 2 corns 3 1 6 ic 11 l t fFM 

tS. C *UC J: *) . T F T tc Jc o T 2£ 3t l!S ^ tf> 88 #!l * falfiP "* £ T 7 t >f 7*7- V ') 9 
ffcTfc^iSfcfF SHITS S . TFT<^1fiHii. 3f ic FUS 3 ti & i*. flxlJ. 

t !ff tc PK £ 3 ft -f x *S a H t <^ T t «k L # H H co t <^ T t «k 
[0119] 

l&7t*T<^^T«lH. ^^f^M^vifc «k ^f&7££|g<7>^ljMJ^iei£ ltv^ s „ 

[0 1 2 0] 

i&f&m i )> 

*&J$.ffl\t. m m (1 6 ) T-^t£*l£trx{2. 3 - tf X (4-7 ^tD7i-4 
) ^r^^'Jf h} 7tf iTtM^-h -i ') y "7 A (III) ( B&ft : I r ( F d p q 
) 2 (a c a c ) ) <?) n^lT*J>§ . 
[0121] 

< 7. t- -v 7' 1 : IfiflT ( H F dp q ) <^^B^> 

iJ ~f x 4, 4 ' — i^* 7 ji. ir u ^ > ti 3 . 7 1 g U-7izL>y'7^ 1 . 7 1 g 
§g|^pn*^ 2 0 0 mL*?6ll, L/:» Jx M * Sfi tc ^ L . IN 

H C 1 t tafn^^TRT'-ot^ L . Kivr^y^ivT^JIL/:. >g« * @ S f § C IC J: *) 
. SfifHFdpq ( 2 . 3 - tr x (4-7^^-n7o:^;i.) df ; ^ ^ > ) ^Utz CM 
M&m^. iR* 9 9 %) o ^i^7.^_^ fc j; vSfifHF d p q <7)«3tit^Tie^ ( 6 0 

[0 1 2 2] 
[itS 4 ] 




[ 0 1 2 3] 



< 7. -v 7' 2 : ( I r (Fdpti) 2 C1) 2 ^ 

£i* . ; - ^ 3 Oml hTkl 0ml i: <JO MM t LT, ffife^ 

HFdpq(2, 3-^X-(4-7 4tP7i^^)^;Jf^'J>)^3. 6 1 g, I 

fb-f'i^^A (I rC 1 3 - HC 1 • H 2 O ) % 1 . 35gfi#L, lit Ht\T 1 7 tf# 

iiiftirS 3 h\z ,k *) . ( I r (Fdpq) 2 C 1 ) 2 aR^s 9 

9 %) . Afc «k umnmik (Ir (Fdpq) 2 Cl) 2^^^^ < 6 
1 ) iz^-f. 
[0 1 2 4] 
[ ft 5 5 ] 




(61) 



2-ethoxyethanol, H 2 0 



reflux 




[0 1 2 5] 

< x-r- -v 7' 3 : *?&BH<7>?&7teJSlTT"ffl v^*^|^«Ib# Ir(Fdpq) 2 (acac) 

$ <b 1C . 2 - x h ^ x x ? ; - ;u 3 0 m 1 * MM t L T . ±IB * t v 7 2 T» «b ftfcjg 
# ( I r (Fdpq) 2 c 1 ) 2 ^ 2 • 0 0 g . 7tf *7th> ( H a c a c ) ^ 
0. 44raF ^^+f'i7i,tl. 2 3gI^U Sit H^TCT 2 O^fWlJiEti 
C t \Z Jc *) . Suie«it^ (1 6 ) T* H 5 *i £ # IE Bfl <?> ^ J$ ^ JR # I r ( F d p q ) 2 ( 
a c a c ) Smrz (#fe^*. «4 4 %) , Afc TaQj* (62) ic^i", * 

Ir(Fdpq) 2 (acac) <7)&m&#mftytft ( 1 H — N M R ) \z J: £ 
# At *S * T IB i: 0 T* #> £ o 
[0126] 

'H-NMR. 6 (CDC 1 3 ) 18. 20 ( d , 2H) , 8. 11 (d, 2H) , 8. 
01 (brs, 4H) , 7. 68 (t, 2H) , 7. 52 (t, 2H) , 7. 32 (br 
m, 4H) , 7. 08 (m , 2H) , 6. 39 (td, 2H) , 6. 05 ( d d , 2H) 
. 4. 71 (s. 1H) , 1. 62 (s, 6H) 
[0 1 2 7] 



I it 5 6 ] 




[0 1 2 8] 

%fz. UhtiTzl r (Fdpq) 2 (acac) ^5>«'iUST d £ ^^MMMM m Bf 1'J 
( -fc -i =i --a^^j^ftiy . T G/D T A 3 2 0 1) lz =k "9 $0 L tt:^ T d 
= 3 6 5 °CT*3b *) . £kttftcmm'\±^^-? Z t frfrfr o Tz. 
[0129] 

S Tz . U^tiTzl r (Fdpq) 2 (acac) <?> ? a a > ? > ^ lc It £ W. * ^ 
? h >i Jc ^IEt^x^ ? V >i (Photo Luminescence) ^13 4 iz^-f, . %)tx^n 
;u U x ,\ a r> 7 > 7°<^t\:^ x 'J -v Mc J: o T 5>t£ L T IX 9 tii L 4 6 9 n m <7> <7> t£ 
^S/J^7t t LTfflv^; i: # lc#<?> ftfc t . 0 4 tcfc^T . +H $6 li v)^ 4% ( n m) * 

ft L . i£ m 16 tt 7t m L ) £ft L . tJ«$ittf&7t^S ( ( a . u . ) ) % 

it. H 4 *>«b t #fc>-5 «k 7 k: . *%BH<^*f§^IS#H#I r (Fdpq) 2 ( a c a c ) 
ti 2 3 2 n m . 2 8 4 n m . 3 7 1 nmt J; 7 2 nmlcMf - Uv^. * 
fcx ^t£x^ n 'Hi 6 4 4 nmlcl)tf - fc. f LT C^^T^tt 

[0 1 3 0] 

* 4? x Uhtitzl r (Fdpq) 2 ( a c a c ) It lc < o 60 i& 4X tf - ? 

mpj^ti-So zti»±. * ^ n > ? ^#g##ic i < n * * *i & is it # *f * * jr *> *) 

, -UIMLCTIi, HMJI 7r - 7T jj-B^x HUKMLCT (Metal to ligand charge 
transfer) £ lzWfc~t Z t%M 2 ti Z . $flc. fi J*i&j*fiJ<50 fl&iR tr - ? 

mz i3\^X^r2- k £*B* 31 v^T *) . HSJIM L C T jg ^ iff 1r <7) Ufc JR x ? h 
hfibtiS. t^b^, I r (Fdpq) 2 (acac) li H M Jl 1] j£g #c fig ^ <r> ft fS t£ 

[0131] 

* tz x # <b tl I r (Fdpq) 2 ( a c a c ) * # t? ^* ? a n > 9 > vgv* lc * # 
t?fl#^v±AL. i&H ^£ mW 3 -t± fc^flgT- I r (Fdpq) 2 (acac) % %t!£ $ -tt 
i:Sc7>%7t^)^^il^/co ifc, r (Fdpq) 2 ( a c a c) ^#tfy ?n 
a > y > vg^lc 7i^>$iiAL, T ^ =f > $ -ttrzytmT* I r (Fdpq) 2 (a 
c a c) ^%tc?^tt§^HttS^i^/i, ^<^|p*. Ir (Fdpq) 2 (a^ca 

c ) &%:<7)&?£\$mm-&mft2 ^tz-ytmiz 4?tt -5 ^Tt^sj: n?* =f> ^-;§?¥ $ -tt^^ 

flglcfclt £ ?& t£ S <7) 77 *»^v^ 7 . ffiJf&ft.yt't ^.^H t [a] ti <?> AS [S] ^ 7jk -f z t 



fr^tzo Z <?> £ t frh . I r (Fdpq) 2 (acac) Ztytltm IcT* £> -5 t % z. 

[0 1 3 2] 

(( f& 00 2 )) 

iuiefffifl^ (17) T'ic 1 *l£ tf 7. ( 2 , 3 - ^ 7 i - >i * ) * -t ') -J- h 
) T-te^^T-teh^-h -i 'iy^A (III) (B&^: I r ( d p q ) 2 ( a c a c ) ) 

[0 1 3 3] 

(Xf'^l : m.t%m # ( I r (dp q ) 2 C 1 ) 2 ° ^ > 

. 2-^h*i/^9 ) - >l 3 0ml hTkl 0ml i: <JO i: LT> Efe^ 

H d p q ( 2 , 3-y7i^4^JJf-^'J>) <^2. 3 6gJ:, gf^'ly^A (] rC 
1 3 -HC 1 - H 2 0) wl. OOg L . tliHMT 1 5 Pal M ffi£ ir -5 c J: ic i 

. WWmfa (Ir ( d p q ) 2 C 1 ) 2 (Bgv^«fe3ft*. M 9 1 %) . ^fi£7.^ 

— A :te J; ^« (Ir(Fdpq) 2 Cl) 2 <?> In T IS 5^ (6 3 ) tc^i- 0 

[0 1 3 4] 
[it 5 7] 




(63) 



[0 1 3 5] 

< 7. ^ -y 7' 2 : ^¥tm^il^4tmmfr I r (dpq) 2 (acac) <7>£-/£> 

2 hlz, ;-^3 0ml tSitLT, _L IQ 7. =r v v° 1 T* U h fx Tz ( 

I r (dpq) 2 C 1 ) 2 ^ 1 . OOg. T^z^HT^h> (Hacac) ^ 0 . 20m 
1 . h V ^ u% 0 . 6 7 gS^L, Sigffl^TtT 1 5fBfiatLfc. 3ti*» 

»LT#^>*lfcigijt*x x 7 a a > ? > }g ^ [C X il <5 U # M L £: . x 7 a n > ? > / > 7 

; - 'i mm^ *> m&^-zn ^ . ^mnxm^ z nm&mmfr ir (dpq) 2 (acac 

) ~&%Tz (#*ife^*, M4 0 %) o a^x^-A^TE^ (64) lC7^i- 0 

Ir(dpq) 2 (acac) ^ M 5^ Wl 7> >t 3c ( 'H-NMR) lc J: S^tfi* 
ti T IS <7) ii *J T« -5 . 
[0 1 3 6] 

'H-NMR. d (CDClo) : 8 . 15 (t. 4H) , 7. 89 (brs. 4H) , 

7. 79 (t, 2H) , 7. 69 (m, 8H) , 6. 94 (d, 2H) , 6. 57 (t, 
2H) , 6. 48 (t, 2H) , 6. 33 (d, 2H) , 4. 81 (s, 1H) , 1. 6 
4 ( s , 6 H ) 
[0137] 



I it 5 8 ] 




[0 1 3 8] 

Zfz. m^tifz \ r (dpq) 2 (acac) ^^(SfigTj 5^itllII|B|l| $0 
( -fe n -*Tt*5^ft§H > T G/D T A 3 2 0 1) IZ £ *) m& L fz t Z ^ , T d = 

[0139] 

* x t# "o tl I r (dpq) 2 (acac) </> ^ ? n n > ? > ^ lc ft £ nS^IX x ? 
h >u 4? £ V f&Tt x ? h ;u (PL) * HI 5 tc^-to & x f&Tt ^ ? h >v It . ^ n yy => 
y y'^^t^ * v y \z «* o T L TlX 9 £ L 4 6 9 n m <7) & ^ </> >fe ^ K it£ >t t LTffl 
v*fc t B izmhfitz^ coX*3b&« \zS5\iX , ti ffcli & 4% ( n m ) %^L. i^iiliPft 

(m^lRt) ^ ft L . tjr^liti^^^S (ft«^fi) 0 5*^1^^5*7 

lc.t#^tlf-1r^^faiBfrIr (dpq) 2 (acac)tt248nm. 283nm. 3 
7 8nmfcJ;V4 7 9 nmlciiRf - LTv^= % fz , If A^nili 6 8 7 n 

[0140] 

& is . m^fifz I r (dpq) 2 (acac) tt. 4% 4% f IJ ic < o t <7> a^i|X tr — ^ fc* 

si $ ti 5 o ztia. ir >i v * 9 >imw^\z & < &hn&^m&m^w^^<nm.)&T*2h y ) 

. -UIMLCTii, H*JMtt- ?r ^fiUML C TMW% £lzttffc-?Z tMM 

£ *i£o fftc . 1 j% vfc jlflj <?> flfc xR ^ - ? fr^Uffit&lz fcv^T -^n - H ^r^^^lv^Tfc *) 
x HMUML C TS^JTf*<?>*i|XX-< * h ^-edb£ t *;c<bil.g> 0 i" * ^ *> . I r (dp 
q) 2 (a c a c) & IzM MWl&ttm^ ft^M^ Jl m hT it^m T- £> 5 C 

[0141] 

Ifc, f# ^ tl I r (dpq) 2 (acac) ~& # t? ^* * n a > ? > >gi* ic ^Ife ^ # t? 
f\#^>± A L . 5 1f/:tlT- Ir(dpq) 2 (acac) -frfc t § 

<?> ^EtE^i Jg* H ^ . ifc. i^ilfcl r (dpq) 2 (acac)^#fe^^nn>5 7 
> -;§iixlc t ^ =f >^iiA L x t ^ =f> 5 •£ £: #t fig T- Ir(dpq) 2 (acac) 

5 i: # <*> IE ft $ £ % H ^fc. -?r <?v*o JUx Ir (dpq) 2 (acac) 4*^ 
f£ftttiea^-;§i¥ £ ■£ # AS k: i? l+ s fEft^Jg «k Hr* =f>^ig#£ £ ^ Hi ic it 5 
f£ tU£> ft ^ v ^ u 7 x J^ft^fEft -t-S^H i: la] *| ct> ft| ft ^ i- z i: fe*^^ o fc. C 
WZt^b, I r (dpq) 2 (acac) t±3*c?>liE7tttP7 , cT^§i:^^tbtl'g>„ 
[0142] 
i&f&M 3 )) 



m It . m IB- ftxit ( 1 ) — ( 8 ) ic a- £ *l £ tf X { 2 , 3 - fcf X ( 4 - 7 ;u *■ n 
7i-4) F} n-f "f 'J y ^ A (III) C : I r ( F d p q 

) 2 C P i c ) ) co # $J T* #> S . I r (Fdpq) 2 (p i c) <?> ttf It T Ifi ^ ( 6 5 

) [C 7J^ o 

[0143] 
[ f fc 5 9 ] 



F 




[0144] 

as -r . t Lxii, i <o x ^ -v 7- 2 -e» e> ntzmmm-fc (i r c f d p a ) 2 

C 1 ) i^m^tz. iS9T2X2*9zs3 OmltiSIJ:LT, ( I r (Fdpq) 2 C 1 ) 2 
^ 2 . 8 7 g . i^n (Hp i c) 4 1 . 6 7 gii^L, liii^TlcT 1 6^ffl 

mWiLtz* zti^mm LI, * 5£ Bfl <t> * «| & JB H # Ir(Fdpq) 2 (pic) 
(#fe^*. 56%) . ^i^^f- A^Tie^ (6 6 ) lC7Ki- 0 :£«4feIlfM# I r 

(Fdpq) 2 (P i c) *>t*»m£cl»#7fc>£ ( 1 H — N M R ) k: Jc S #flf *S*li TiB*>ffi 

[0145] 

'H-NMR. d (CDC 1 3 ) : 8 . 66 (d, 1H) , 8. 45 (d, 1H) , 8 
. 04 (m, 4H) , 7 . 95 (d, 1H) , 7. 81 (m, 3H) , 7. 69 (m, 2 
H) , 7. 59 (t, 1H) . 7. 53 (t, 1H) , 7. 33 (m, 5H) , 7. 18 
(t, 1H) > 7. 07 (t, 2H) , 6. 51 (td, 1H) , 6. 38 (m, 2H) 
, 5. 78 ( d d . 1H) 
[0146] 



[it 6 0 ] 




[0147] 

»<b*lfc Ir(Fdpq) 2 (pic) ^^fSfiSTj * ^l&f&J&M la] ^fll 
( -fe 4 n-tfffiil^?il . T G/D T A 3 2 0 1) IC J: 9 PJ^ LttC^, T d 
= 3 4 7 tT'i) 9 . H$f & fitJSftte*^-*- C t o fc. 

[0 1 4 8] 

* tz, m h ti tz I r ( F d d a ) 2 ( P 1 c > <^i; ^ nn > ?>if ti?lt*iRiRx^ ? 
H >i is «fc V £Et£ x ? N 4. (PL) * 13 6 \z . 4 . x ^ ^ f 4 li , ^ a r > ^ 
> ~7° coit~& x 'J -v h \z «k o T 5>7t L TIX 0 ttS L 4 6 8 n m <n & 4% <?> it % Kl&Tfc hLTffl 
ufci:§k:#«btifc ! fc<7>-?*>S. 13 6 tc u T . ffi $i tt feJI ( n m ) * ft L . m tt tt n& 
)tJS (*£teML) £ft L x £ IK tt li 2£ (fi«^fi) tit. 0 6^b ck 7 
ic. tt Ir(Fdpq) 2 (pic) tt «8ttf> fl&xR t±° - ^fLTo 

[0149] 

TMW^ii^ulkW x ^ ? h ^T*>S t «btiS. *t I r (F d p q ) 2 ( P i 

c ) i$zz\nmm&ftm^nm.m?tm&*Mffl&%b*^fi£%it&m-?$>z z t fc. 

[0 1 5 0] 

<(£-/&0lJ 4 )) 

* n-^ 00 T? tt . Su Ifi — ( 1 ) — ( 8 ) tc#£tt£^x{2, 3 - tr x ( 3 , 5 — 
7 ^ a 7 x. — >l ) ^r;^r+*-'J-^h} Ttf ATtM-h 4 'J -J ^ U (III) ( : 
I r ( 3 , 5-Fdpq) 2 (acac)) <r> iz o T t£Bfl -f § . I r ( 3 , 5 — F 
d p q ) 2 ( a c a c ) ^^Itit^ (6 7 ) tc^iK 

[0151] 



[it 6 1 ] 




(67) 



[0 1 5 2] 

< x f >y 7' l : 3 , 

ffi it =f <r> if f\ T* 

— i/ ~7 >l ir a -< > -tf 

T 1 iff H^ftJf L 

- 'J it > 9 . 2 4 g 
St tc 1 0 % iS- 2 0 

(Hfe^*. M4 
[0 1 5 3] 
[ ft 6 2 3 



3 * , 
£ 3 , 



5 , 
3 ' 



IS 



r * i, ry i 

1 , 2 

> 2 5 

0 m 1 

% IS ffii 
& Z b 

6 %) 



3 



. 0 

tc =k 



□ 



5,5* — -f- 
. 1 6 g 

0 glcTHF 1 

/jn^arLT 1 3 

. ft^etc Ji ^> -U 

*) . 3 , 3 ' , 
j& 7. 3r - A % T 



^- a 

F 7 7 4 

3 0ml 

WL tc 1 , 

sf ra m ft 

n n ;L- 
7 n v h 
5,5' 
IS 5* ( 6 



^ >- >v 
ir a -< 
n 7 7 

z tuc 

4 - x 
L fc. 
A tc T 

r ^ 7 

— T h 

8 ) tc 



x ^ * . 

(«» : 

L v 1 - 

fz >g St ^ 
> ;u tf -< 

$ «b tc . g 

- ( ^ * 
=j v >i ir n 



3 m 1 



KT^Ii tc T 
THF ) 

-f n — 



o 
O 



5 



^ 1/ ^ 

;.m i- yAs 
inn. ^ /i7 



> i>* ^ 



2 , 3 



Mg + 




Tetrahydrofran 
B f 1,2-Dibromoethane 





[0 1 5 4] 

(Af^2 : Kfl^ H ( 3 . 5 — F dp q ) 

Xr-v 7' 1 lcT^)tLfc3 , 3 * , 5 , 5'— fh 57*tn'<>>;*8. 32gM 

■ 2 — 7ac — u>^T5>3. 1 9 g tc . ?nn*;^ 3 0 0ml *liIITl 

h 'i^AT'^SLfct, SItllL, 2 , 3 - tf x ( 3 , 5-^74tn7i-;0 

) ') > (ICfif H ( 3 , 5 — F dp q ) ) % t# ( a . aR^s 9 8 % ) . x 

^r-^fc J; ^SSfiTH (3 , 5-F dp q) ^liit^^TIQst (6 9) ic^-f. 
[0 1 5 5] 



[it 6 3 ] 



F F 




[0156] 

< x -v 7' 3 : if (Ir (3, 5 - F d p q ) 2 C 1 ) 2 ^ ° ^> 

2 - x h df ^ oc 57 J-i3 0ml * 1 0ml i: <7> S^Jr * MM t L T . x t 7 7' 2 lc 
=k ») n t feSE-e^ H ( 3 , 5-Fdpq) ^2. 4 6g> 6£4')y'7A (I rCl 3 
•HC1 - H 2 O)^0. 83g m& L . liiHMT 1 7 Bf HU ffi 5ft i" 3 :M:J: > ), « 
C I r ( 3 , 5-Fdpq) 2 C 1] ^UTz (Mfe^*. 7 8%) . 
Afc «k C I r ( 3 , 5-Fdpq) 2 C1) 2 ^li3H^%Tie^ (70) lz 

o 

[0 1 5 7] 
[ f fc 6 4 ] 



F F 




(70) 



2-ethoxyethanol, H 2 0 



reflux 




[0 1 5 8] 

< 7. t- -v 7' 3 : 1f fi^Jl It # I r (3, 5-Fdpq) 2 (acac) 

; — ;u 3 0ml ^>g^ tLT, _hlfix^ v ~f 3 -?#<b ftfc«te«i# C 
Ir (3, 5-Fdpq) 2 Cl] 2 ^2. 34g> 7^f^7tF> (Hacac) ^0 
. 3 9mK ^l+h^A^l. 3 2 gS^L, lit ffl^TlcT 2 0 f Sllt^ C 
t \Z «k 9 . _hlfi«3t^ (6 7 ) *l<S*%BJ?<7>*f$rfe«#0# Ir (3, 5-Fdpq 

) 2 ( a c a c ) (Bf#fe»*. JR* 2 2%) 0 a^x^-A^TIfi^; ( 7 1 ) lc 

^t. **a^Wlt# Ir(3,5-Fdpq) 2 (acac) <*> » ^ # HI # }fc v£ ( ! H 
- NMR ) lc «k & ##r*5IUi Tie<^ fc 4? 0 Tft o fc. 
[0159] 

'H-NMR. d (CDC 1 3 ) : 8 . 10 (t, 4H) , 7. 75 (t. 2H) , 7. 
61 (m, 4H) , 7. 30 (m, 2H) , 7. 09 (tt, 2H) , 6. 77 (dd. 



2H) , 6. 20 (td, 2H) , 4 . 67 (s, 1H) , 1. 61 (s, 6H) 
[0160] 
[it 6 5 ] 




[0161] 

$Lfz. Uhftfzl r (3, 5-Fdpq) 2 (acac) ^frmU&T & % ^ g&H&fj&S 
« II] Iff f IJ H £1 H (-b n-SfH^^?ii, TG/DTA 3 2 0 1) \Z & *) W/EL- fz h 
3 ^ . T d = 3 4 2°CT^ t ), J^£? * Wtatt 
[0162] 

Ifc, ibtl/i I r (3, 5-F dp a) 2 (a c a c) ? n n > ^i:t(t§ 

X ^ ? h ti J: X ^ 9 Y ji (PL) 7 \z^~f » & , H^fe X ^ V Y >i It . 

,s u Y > 7 y 7° <?> Tfe * X ') v Y ic J: o T ^Tfe L X 5X 9 ft L tz 4 6 8 n m^SI^Tt^ljE 
t£ ^ L T ffl v^fe t § ic t# <b ft fz & <50 T* £ o H 7 \z is ^ X . tittt li ( n m ) % H L . 
£ $E to li M ^ (*fiiL) fcftL. £ $i li % 7t OtM%-&) tit. S7^^t 

J: 7 *i * f§ ^ JM ft # I r (3, 5-Fdpq) 2 (acac) 

KRiR ^ — ^ * * L T v> -6 . It, %7fe ^ ? hi|J 6 6 6 nmt^tf - ^ t^f^l^t 
T'*>of-o ^ LT CiOf&Ttli. g?v*#fe £ fttz. 
[0163] 

j% JlfllJ UK JR ? fc* Hj" & ?fc tdUc v * T 7-'n - H SrJB^I^T*? 9 . HMML C 
T jg ^ 4# * <r> m i|X * h ;u T*£>£ i: % jL h tlZ> . £ ^> *> . I r (3, 5-Fdpq) 
2 (a c a c) l± H * Jl Ift jig AS <r> it mKW)&^ M it^mx 3h * z t fc* 

[0 1 6 4] 

i&i&m 5 )) 

m x it . m le— ( 1 ) — ( 8 ) tc^*nstr^{2. 3 - tr * ( 3 , 5 - >-* 

7 ;u * a 7 x =. ;u ) ^ J * *t ') + Y } ¥ u <) ^ — Y -i ] ) *"? U ( I I I ) ( : I r (3 
, 5-F dp q) 2 (P i c) ) ^^^icov^TiBHtS. Ir (3. 5-Fdpq) 2 ( 
pic) ^«ltit^neit (72) ic^-t. 

[0165] 



[it 6 6 ] 




[0166] 

V 9X3X2 } 9 > 3 0ml tginx, #/£0J 4 X ^ -v 7' 3 t i •) □ fi£ L f8*£#g # ( 
Ir (3, 5-Fdpq) 2 C1) 2 ^2. 5 4 g . ^n'J>»(Hp i c) *1. 34g 
lit H^TlcT 1 6 nfffiffltftLfc. zti^iliiLT, # IS Bfl <?> * f£ ^ « #g # I 
r (3, 5-Fdpq) 2 ( P i c ) * » JR3g 1 4 % ) . ^X^f-A^ 
TIB^ (73) ic^i" 0 #1rB*&«M# Ir (3, 5-Fdpq) 2 (Pic) ^^ftM 
^m^-ytW: ( 1 H — N M R ) k: «k S##f*5IUJTie<7>jffi 9 "?*>o fc. 
[0167] 

'H-NMR. a (CDC 1 3 ) 18. 65 (d, 1H) , 8. 54 (d, 1H) , 8. 
06 (m. 2H) , 7. 87-7. 54 (m, 8H) , 7. 32 (m, 3H) , 7. 12 
(m, 3H) > 6. 85 (d, 1H) . 6. 74 (d. 1H) , 6. 37 (t, 1H) . 
6 . 17 ( t , 1 H) 
[0 1 6 8] 
[it 6 7 ] 




(73) 



[0169] 

Uhtifz I r (3, 5-Fdpq) 2 (pic) ^)*»fiST d ^^mmmMM 
m&mfenW. ( -b =i -fftt^^tti . TG/DTA 3 2 0 1) lc J; •) IJS Lfc i: : 
^.T d = 3 4 7 °C T' cf> ^ > H£f & Wt&tt t^f: tfrfrfr^fz* 
[0170] 

* x # <b tl I r (3, 5-Fdpq) o (p i c) <^ ^* ? n n > ? > tWc ft S a# 



JR X ^ ? Y >i is =fc U?tyt * ^ 9 Y n (PL) ~& 0 8 ^ -f . & 4? . fE}t ^ ^ ? h ^ A . ^ 
a Yy 7 > -/^Tfe^: X 'J -y h tc J; o T t>t\: LTlX 0 ffi L 4 6 8 n m <?> fe^ <r> t£ ~k Wl^^c 
t LTfflvifci: § lc # b tl ^ tfo 1* J) § o HI 8 IC v^T . ti Ab & ft J* ( n m ) It L . £ 
« fl n# t£ It (IfiHL) %f*L. £ ijft Br l± #E $ Jg (tfSifi) ^ffto El 8 fc> <b 1 # 
«k 7 lc. f# <b ft * & JS fi # Ir (3, 5-Fdpq) 2 (Pic) fl«&<D«fci|X 

[0171] 

ft j| ffl <?> UK £° - {r fraIU?£&i&\zis\,->~Z -fu - H Sr^^l^T 9 * HUIML C 
T jg 1r <?> $t*IX X ? h Jl X' 3h Z> t % x. <b ft -5 . ~t % t> *> . Ir (3, 5-Fdpq) 

2 (p i c) \$ = nmm&fctig^<n&&?tm&*mffl&%b*^m%it&w-?&z z ti)*ft 

O tZo 

[0172] 

T ffl V* -5 C t h*T° § £ . 
[0173] 

immm 1 » 

•t £ o 

[0 1 7 4] 

If, S 4 0 0 _L lc . 1 1 0 n m^mm b ft % £ 7 \z y is <y uMWi: it® t^lL, 
Sl^«14 0 UfMLfc. £4*. »£Jglc A*'< ? 
[0175] 

iX IC Il^)tS4 0 1 lie, 1)12 0 nmi:*§ t );^ci7 ?ny7->$^IL, 
*-i)iAi4 1 1 ^Jf^fiK L fc. £*J * fiKUtt . mi <?>mffi 4 0 1 *>*0j£ $ ftfcSflx^: rfS 

[0176] 

iX k: x *-'M±AH4 1 1 _h iz , iJI4 0 nmt^5 ivlCa-NP D^l^IL, * - 
^i!14 1 2*0J$Lfc. ^itt, *-^)±AJS4 1 1 <7) ff^ i: [b] ft \z . Mm'<£ 

IZ X o T ff o . 

[0177] 

tfac. a - N P D * lc 8 HM%^fO ^T-Huie«3t^ ( 1 6 ) T'ft $ ft £ tf x { 2 , 3- 
tr X (4— 7^^-n7a: — ^) ^J^-tM-^h} *7th^-h -f ') y 'I' A (II 

I) (WT> Ir (Fdpq) 2 (acac) i: Ifii" . ) J; 7 lc« - N P D^lS 

HI L . ¥t?tm 4 1 3 ^Jf£/£ L fc. . /&H!fl . a-NPDM r (Fdpa) j(ac 

a c ) i: ~& * ft^ftHEiH fc L Tlx ^ffl v^Tff HI I? fl 3 0 n m tc & § «fc 

7lcLt„ ;;X\ a-NPDli, * X 1 |4; 14 t L T IMi" -5 „ 
[0 1 7 8] 

#ac . ^t^JS 4 1 3 _b tc . IJI3 0nmU5i7l:Al q 2 ^iSiL, nj-WMM 4 
1 4§fMLfc„ ^dfl. *-*tAIB4 1 1 iOff^^ ^ mtilc . ^^^tcJcoTtf 

o fc. }Xtc . Sf liKH 4 1 4 _htc x mm 1 n m i: & £ J: 7 \zftit* >i is U ( C a F 2 
) L . SfttAl 4 1 5 *mf& Ltz» . ^fllfl. *- ^ iiAI 4 1 1 <7>ff^ 

Is] ti \Z . If ftlCioTftofc, 
[0179] 

wi^) i 7 1 l t , * - ^ >± ah 411. * - >i mmm 412. ¥t?tm 413. nTi& 
mm 4 1 4 . mj-^xm 4 1 5 -^mm Lxm^^n^^^tmw^^^m 4 0 2 



[0 1 8 0] 



YKlz . ffSiAB 4 1 5 _klc . HI? 1 5 0 nmk44 i7t74 ; = ^ A^^d L . f? 
2«tS4 0 3 ^r^Lt. ftft. f&mi$. *-^i±A14 1 1 c^> ^ f& t Is] +1 £ . *s#y£ 
IC J; o T ff o . 
[0181] 

*fcx ft SSI L fc^lf^llSHMT^ 7p - -y * X |*| lc;$«j L . IbJ^o-/** 
•v ? XlcTy-^tt^fflUTftlh^tf ofco IEtE * T * W ih It ^ o - ^ *K -v ? * ft IC IX *) 
tiJL. II (#3 2 5*C) £ T ^ »m flg£ 3d t+ smSftSJg-fffJg^te. « JE - If Jg *f 14 . f¥ 

[0 1 8 2] 

3fci\ ft ®l L & # ifc 7 #] JtH *f -14 % 13 1 0 tc^i-o 09 (a) l± f¥S*f'l4 
0 10 (b) ttflUBE-ffJgJffte*. 010 (c) HffJg-«Sfta&3g*f't£%^ LTV^ 
o Hff-ft¥^# tt^'b x 9. 0 V^mffi^eUTjn L f-Bflc . 4 4 0 c d/m^flU T'iTtL 
x <?■ <7>Ef#<^^7t^^^ 1 . Ocd/AT'iKtH^ot. ftfc . ^7tX-< ? h >l<7> t" 
- ^ tt 6 4 7 n mT*> o fc. * . C I E feSlgli (x. y) = (0. 67. 0. 
3 2 ) T*$> *) . I r (Fdpq) 2 (acac) lci*tSftftTMS^)Iv^M^ 

[0 1 8 3] 

SlS^aJ: LTii. mW^JISk: fti^T 4 4 0 c d /m 2 <D MtK T IEt^ i" £ £: 36 ic <&S ft 18 St 
fBJg (4 4. 3mA/cm 2 ) <7)tS^ — ^Hf ffiftt L Irolt . fl^<^ *SHf^ fb^ 11 ^ tz . ^- 
iH, 3 8 0 0 Bf W #1 5fi Bf k: 4? It * SI Jg li . 3/J S8 AS ic is It £ f¥)^<7> 6 r/o^ftoTti 

[0 1 8 4] 

{HBtfll 2 )) 

f ^^i^^icov^H i i ^m^TWim-fz> . 

[0 1 8 5] 

* i* s * tfx 5 0 0 _h lc . 1 1 0 nm^ijlh^S i7tc^>y^Aii ffc^ t^lL, 

n«iS5 o l^ff^Lfc. ftfc. r&mz. it v 9 te&m^tz* 

[ 0 1 8 6] 

YK\z , mi <7>mm 5 o 1 ±ic . mm 2 0 nmusi^cDNTP d l . *- >i 

ftAi 5 1 1 -kWitik Lfz, ft 4?. 3? 1 ^)fS 5 0 1 ft S#t^r rff Mlx<7> S 

S^g*^K^**l* ^ 9*-\zm 1 tf>«ffi 5 0 1 ib*^/££ ftfcffi^T^Jlc LTl^ L . 
^#^g<7) g^c«x <b ft 35 3R k: D N T P D^r Ati. fif/tfln&$£*fflv*fcag»?£k: «fe 
oTfto Tzo 
[0 1 8 7] 

#C \z . *-i-iiAI5 1 1 ± ic . HI? 1 0 n m t ft -5> «k 7 Ic « - N P D % R^d L . * - 
^iII5 1 2*0^Lfc. ftfc. ^Kflitt. *-^>±AfS5 1 1 ^ ff^ t m ti £x 

\Z ck O T ff O o 

[0 1 8 8] 

ic . A 1 q 3 + ic 8 H fi % 3U & T- hO IBflIJi ^ (1 6 ) T ^ $ ft £ tr 7. { 2 , 3 - tr 

X (4-7itU7izi) ^;^-»t'j + h} T-b^^-T-feh^ — h A ') i? ^ U (III 

) ( lilT . I r (F dp q) 2 (a c a c) USt. ) J; i l:A 1 q^iSIL 

. %7^Ji 5 1 3 *mf& Lfzo ftfc. /^Hti , AlqjMr (F dp q) 2 (a c a c) t 
tif til^'It LXMz-tz^M^&'km^-ZiT ^i¥li3 0 n m ic ft § «k 7 Ic L 

o ;;t\ a l a 3 1± x *^httH):LTl9its. 

[0 1 8 9] 

K\z . fE^ra 5 1 3_Ltc. iJI3 0 nmh4^J:7lcA 1 qs^itiL, If iii 5 



[0190] 

iXlc . mTliMrS 5 1 4 _tlc . i/| 1 nmk J: 7 tftfb^^y -5^ (CaF 2 ) * 
ill, f f ftAi 5 1 5 tffMLt, ^Jjili. *-^aAli 5 1 1 Wff^ir^tf 

lz „ If Sic J; oTtf o 
[0191] 

\>lh<7> =k 7 tc L T . * - ;u >± AfS 5 1 1 . *-'MllB5 1 2 . l&T^rS 5 13. ffi 

mm 5 i 4 . tfiiAi 5 i 5 *mm ltws n-s^7t^/H^#t?m 502 %^^Lfc 

o 

[0192] 

tfUc . ff ii AJS 5 1 5 _kk: x Hi? 1 5 0 n m t * S i 7 1c 7 ^ = - ^ A^^H L . i? 

2 5 0 3 Lfc. ftfe. /^Hii. *-*aA«5 1 1 <7>Bf& t mn\z . ^#v£ 

IC J: o T ff o . 
[0193] 

■v 7 X lc T is - 'l ft & M ^ T ft jJL % o . Wtit M =f % It it It 7* n - -y 7 7. fl* [c IX 0 

o v > T IS ^ 7c = 
[0194] 

5fe-f x f^tJI L fc f& t£ «^ <?> SB iff '14 £ 13 1 2\z^~f. mi 2 (a) Jg - ff 

mi 2 (b) ij*mm-mmft&. mi 2 co -«se$m* ft-*, mff-isffs 

Jff'l4^«b. 10. 6 VwffiJEE^EUftn L tzEfiC. . 4 7 0 c d/m 2 wi1@T'%7t L , f ^)^<?) 
%7fe#j?f5 fc» 1 . 1 cd/ATJ*5:i:H*^t. fl^c x^n'^t'-^ &4% ii 

6 5 9 n mT-£> o fc. * 7c . C I E feSMHUi (x. y ) = ( 0 . 70. 0. 30) X3h 
9 s Ir (Fdpg) 2 (acac) iftTfettS^^v*#M<7)M%^t 

3 tfrft fritz. 

[0195] 

iXt. J: SiHSSj&KTiftj&fcfTo fc. iftj&^vi t LX ti . fJSB^fillc x 

4 7 0 c d/m 2 <7>ff ST-^Tti" 3 te ^ & S 'iTL J$ (41. 7 m A/cm 2 ) <7>«9i££ 
— £Bf WflftLMl-t . IfJ^wlJlff ^ffcfcH^fc. f WISH, 1 4 0 0 Pel j@ B# ic 4? it -5 f ¥ 
Sli. #J SB fiStc It £f¥Sw 8 9 o Tfc 9 . ffS^o^Mtc IJS^ &)b- o fc. z<7> 

* f& Bfl </) ^£ yt * T ti . ^TtBf ^icff 7 f¥S^M^ib*/Jx $ < . ^ # ift fc* J| $F T 

-5 C t 3t?* 7> o 7*2 . 

[0196] 

<(Jt|M 3 )) 

7t^^^#ijtcov^T^H^i-§o ^^um^M^it . ¥t^tm 5 i 3 ^ new t 9 wti^ t 

[0197] 

fETfcJi 5 1 3 li. a - N P Dwlf L-h^0. 4 nm/stl^L, * , Al q 3 w 
U - h * 0 . lnm/sCtSLfcW?, $ <b tc hO (1 6 ) T-^ $ tl -5 I 

r (Fdpq) 2 (acac) ^^f&i?-t±^3 7C,^# J: ») 7f2/£ L 7c . Z <r> Bf . I r ( F 
dp a) 2 (acac) w %H\ M a - N P D iz ft L X 8 li % t % Z> «k 7 lc L . 
* tz . HI? li 3 0 n m \z & § J; 7 ic L 7c , ::T\ a - N P D ±? «k c7 A 1 q 3 1 i . * X h 

[0 1 9 8] 

£ 7c . ftlLfc^iftliiH^T^ra-T'^'V 7 7. \z WW) L . lU r a - -/ # 

7 ^XtTy-^tttfflv^TNjhttfo7c. flTt ^ T ^ it ih ^ . 7* a - 7\,-K -y 7 7, 54- tc IX 



*)UiL. MU (fl25t) ic X SH flg ic £> it SfllflES&lg-ffJgJtf'tt. HtS-ffJ^ftt. 
[0199] 

^. mis (b) i*nm-mj£<&&-& . mi 3 (c) & si s - m !ft ^ n . 

*S*. 7. 6 V <7)mf±Tk EPftn L /cffflc. 5 1 0 c d/m 2 <7>f¥ t^Xl&Tt L . fff <^^&7t^] 

nmT'^o^o £ £: . C I EfeSlia (x, y ) = ( 0 . 70. 0. 3 0 ) I 
r (Fdpq) 2 ( a c a c ) \z tfe * i" £ ffi 36 X fef4J^ 60 ^ fe^Tt ^ ^ ~t Z t frfrfc 

[ 0 2 0 0 ] 

tfac. ^m^llgnc J: Sii^^rMM^ff o sli^at ITli, SB 4* flgic u x 

5 10c d/m 2 <^0ltXl&7ti- 5 fe*> tc^W&m-irLmi^ (37. 8mA/cm 2 ) <7>m-« 

— £ Iff SE t It . f¥)5<^^lff ^ft^ll^^o ^<7>^H. 1 2 0 0 Bf F H 1^3ifff \z It S If 

jsa. sfj ^ «i lc te lt sjffjK^ 9 o o xt> o . mm<v ¥Uizm tz, z^z 

[ 0 2 0 1 ] 

«^JMJ 4 )) 

m.m-?% o 01 4 c a) a. 2&7te^R£^i-_tffiEF 014 cb) a 014 (a) 

* A-A ' ^DffflHI ( A-A ' X^Kff L t-DrffiH) tifz 6 0 1 liiKUr 

®mm c v - x m m m 0 g§ ) . 6 0 2 tiEin^. 6 0 3 itmrn^^m (x- hmmmMm 

) X £> & . Jfc, 6 0 4 liltihSI, 6 0 5 lJy-l'tt?ft9. y-i|| 6 0 5 T*Iltl 

fij 6 0 7 ti . S^lC^oTv^, 

[ 0 2 0 2 ] 

6 0 8 a. V - a i Ij gg fft 0 g§ 6 0 ltel vr- h PJ,SI®j0g§ 6 0 3 iz At) 2 HZ 

m^-zfcM-tz rzdhtommT'ih *> . ^mxti^^ t f p c ( -7 v 1 m > h t 

- 7 1 ) 7 0 9 ? n >y ? -ft -sf- x ^ 5? - t- -ff-^- x M -fc <v h -ft ^ I? ^ §tt 
?X -5 o * *r . ;;?14F P C L^a^LTv^ftv^*, :^)FP C ta^')> hS«i*« ( 
PWB) fc*SX *) ttl-t h tlX v^X ^ =k v^ 0 ^:^BH<7>^7t^glc li. IE t£ H g * # £ It it 
l± ^ A, ^ f tilcF P C t L < ttPWB **IX 9 ft It h ii tztkm-%: t # t? t <?> i: -5 . 

[ 0 2 0 3 ] 

^tc. BfH«3tlcov^X0 14(B) ^fflv^x^BHi-^ Q S^x 6 1 0 _h tc ii M I ft 0 g& 
^ j: Df(S*^* s ^^:^ tlTv^ ^\ CCXtJ. ,ll®]0J?&^X*>^ V - 6 0 1 

i: . iS*gP 6 0 2 ^tltv^, 
[ 0 2 0 4 ] 

>5r . V - x f [ij g| $1] M m 6 0 1 llnf t^ilTFT 6 2 3 t p f t^^lTF T 6 2 
4 UlA^^ltfcCMOSlHlKW^^*. * SII^0S&^ff^-t TF Tit. i> 
^a<7) C M O S PMOS@«&^L<UNMOS@?&T-r^UUv\ Ifc, 
fJXtt. t. IC ,|g ill 0 g& ^ Jf^ fiK L tc H v ftl^^LTi^^, *f Ltfw^ 

Sl±>5r < . *«_hxii^ < *>Vm\zWtf&-? & 

[ 0 2 0 5 ] 

£ . 6 0 2 IJ X -i v * > T F T 6 1 It. miT^llPffl T F T 6 1 2tfw 

hu > icmm© \z mtft$ ntzm i ^ts 6 1 3 t ^^^m^c^mmiz ^ *> z n & . 

* . ^1 ^)fS 6 1 3^)Sj§5§IoT *fe#^7 6 1 4 <?*Jf^^ ^ fl X v^S 0 Z Z X ti . # 
[ 0 2 0 6 ] 



•t & mm h*mi& $ ti % * ? iz -t & . #i £ a\ 6 1 4 <^un t l t # ^ <?> ®. ^ -i± t 

? 'J ^ ^fflv^Jt^-. f&fi i^J 6 1 4 <7> _h ^ m <?> A tc Effi^s^S ( 0 . 2 M m~ 3 m m) ^ W 
£ fflffi^Jf 5 Z h * fc. 6 1 4 b L T . fl£ t£ 'ft <?> t£ IC J: o T x 

•y -f- ^ > h lc 4^ >§ ft? 14 t & £ * iJW. . #> & VMiTt \Z £ -> X 3z y * ^ > h lc }gft?14 i: * -5 *K 

bf tit^fflv^c h**T-§, fjx. t»ftfii?£. i^Sfbii^^^fflv^ 3 b &XB 5. 

[ 0 2 0 7 ] 

m 1 ^ MS 6 1 3 ±JC ti . f&7t^H^a-t?JS6 1 6. ts&vm 2 coMM 6 1 7 fc* % fl ? 
TlW^Z tiX 1*5 . C :T\ RISi: LTiit^I 1 ^)fl6 1 3 tc ffl 3 tt fi- t L T ti 
. f±*ram<?>^§ \^ttn*m^ Z Z b jb*H * L #Jx.l£. ^AXXtftf ^b4' 

-£>)S. S^fbli*^ #t? > x ^ A 7. X@£fL^^ <o & -5 H. > x ^ A^#ftB£ft^ ^ ^ & £ 

HI . g ft ^ ? > JI . ? n a H N ? > x ^ > )H . Znl, P tH&ir'^ip-JDK^ffe. St ft 

y> t m t mit* 9 > n t <?> 3 mmm.m^m z t &xb § . ?» is *# at t i- £ 
t . mm HxwftR^K, # * - ^ v <? n > ? ? h t n . $ h\zmmb ^xm 

m$ ■£ •£> C b jb*T" § -5 o 
[ 0 2 0 8 ] 

Sic i oTJfM^ ti§, ^^t^M%#t?«6 1 6icti. *^HH<^*^^JSIi#^#*tiS 

zn^rfr^fr. * ?t m \z x it . ^mit^m ^ h tz z> m<?> - ^\z mmit^m ^ m v^s 

[ 0 2 0 9 ] 

£ <b lc . ^7t^K^#t?Jl 6 1 6 ±tcff>^ 5 ii£ ^ 2 <^mtl ( Kft) 6 1 7 lc m ^ § 
fit LTti. itmmW^^ $ v^Wfi. #iJx.tiA 1. Ag> Li. Ca. U It Z ii h ay 
4t^§Mg : Ag, Mg: In. Al : L i , IfcliC aF 2 , C aNf ^^Ift^t 

■tt ^ j§ ^ \z it . m 2 <r> mm (mm) 6 1 7 1 l t . si ^ * < l t . 3ga^iim 

)]l ( ^fb > ^ ^ ^^fb^x x^-^ ( 1 t 0 ) . mit a y ~y ( 1 n 2 o 3 - 

ZnO) . ^fb^lft (ZnO) t <^ It fS ^ ffl <^ fe* J: 

[02 1 0 ] 

2 h\z. 6 0 5 TWihSHx 6 0 4 ^ffe^Sflx 6 1 0 bfi&Viifrii&Z b lz £ *) 

. IfSi 6 0 1. ftiLSflx 6 04. is ^Uiy - Jin 6 0 5XM £ fifz^m 6 0 7 \z¥t^t 
if 6 1 8 h*m*. h tifzm]e.lz% ^ Tv^„ ^fc. 6 0 7 tctt. ^Fv$'ttM# (s*^ 
T ,l =f > ^ ) ^t^£ ± | ^ tl -5 M n" ^ fill . y - i tt 6 0 5 T?£iS$tl-g>ffi^^#t?^<^t-tg, 

o 

[02 1 1 ] 

y-itt6 0 5l:tJx#3fy|^i^ffli^^^ifflLv> 0 * tz . zti^^ttfi 
tiT § -5 W- tR ^ g£ * ^ 3g if L =5rv^ttfiT^ -5 C i: tLv^ ££:.ftibS#c6 0 4 
\zm^ ZttPr b LX tf => ^mm^^^^WL^ttL. FRP CFiberglass-Reinforced Plasti 
c s ) . P V F ( # M tf - ^ 7 n => -i K ) . 7^5-, * ') ixf ;U/;!JT if^b 
55: 7° 9 x ^ -y ^Sitlv^cH 1 !-^. 
[02 1 2 ] 

W_hcO J: 7 \z LT . *^BHco^7fe*T^*-t %L?tmU%nz> Z b frX % £ . Pi_h^ =t 
[0213] 



[02 14] 

>f ) . tr V- x 3 > ^ X -x- a . S ( # - -f * . ir—^^ir^y^m) 

% ; _ h y ^- ,|, n > f - - 9 . Y-umm. Slmilfi^* ( € aM ;l n > f ^ - ? 

$ tl * v * „ 

[02 1 5 ] 

015 ( a ) i±ik^mw.-z*& *> . e# iooi. izw& 1002. m^m 1003. * 

f-^-SH 0 0 4> ^rtA^Sf 1 0 0 5f$#&. *?&BH^ffioTff^2tl<g>%7\: 
[02 1 6 ] 

015 (B) *#120K I#l 2 0 2 

, H^tB 1 203. - K 1 2 0 4 v ^^}Iic*- 1 1 2 0 5, # > t=- -f > 

XI 2 0 6 =?^#t?o *^BH<^^7^*T^*i--s ^ycmm.^ * <?) 0:^^ 1 2 0 3 izm^z 

[02 1 7 ] 

01 5 cc) iitf^*7>>7 # # 1 30 1. m^mi 302. g # 1 303. 

9\~^m$t# - h 1 3 0 4 . t n >§ff g& 1 3 0 5. SflgP 1 3 0 6 . 'tvf')-130 

7. trA^gn 3 o 8. jsfp*- i 3 o 9. ft mm 1 3 i o ^ #t?„ ^^tm^^ytm 

T * *i- £ f&7fc£l B * * <D 1 3 0 2 ic ffl u£ c h ic J: 9 fF ®1 2 tl £ „ 

[0218] 

0 15 ( D ) li^IIB^MT'* •) . MBflg& 14 0 1. ^ 1 4 0 2 . hj^t- u 1 4 0 
3 . 1 4 0 4. 6 1 4 0 5 , MM 1 4 0 6 fc#t*. *3tm<r>&l£M : f&m\.>~ZMl&2 

tL&^ytnw.^mmM 1401 \zm\>*z z t \z & *) ftmznzo mm^mizit^x 

[02 1 9 ] 

£ tz . 0 1 5 ( E ) 91 ilfi H ( US* ) T'l) 1 ) , * # 1 50 1. g#l 502. ft ^ g& 
1 5 0 3. A^jgP 1 5 0 4 . mj^ititl^ 1 5 0 5 . i£fp*- 1 5 0 6 . fr&mffi&- 
hi 50 7. 7>f+l 5 0 8ft^tr, * #£Bfl <?> * T * * f -5 f&Ttfia^: * <?>ft^ 
g|5 1 5 0 3 tfflv>5: t lc «fc •) SSI 3 tl S 0 
[ 0 2 2 0 ] 

Jil±^±7tUT, *fEB^<7>%7t*T. raiSttSf ^iS*#5 ; J: 5 

ffi ftj T* «t -5 o 
[ 0 2 2 1 ] 
((^SS^lJ 6 )) 

# H flE 0J l± . * f£ BH % Tfe ft 14 t ttL<7>?£fttfn i:?ffluTfl fe<7>fE7t*T^li^-t s 

Moiz-o^xm.m'tz* 

[ 0 2 2 2 ] 



fe*HS£-*-*<&^fc**>S. *l£BH<7>^^ttftli#fe^»^ttftT-£> ») » f&<7)l&7tW 

ft «k 7 IC^Tfe^^^fll^i-S i: . IE ft ft 7T7 ^ * ;u oTLIu 

. £ % h *>> IE }fcfetf> a fcMfc < ^Tfe L . ft 7? <^> IE t\; ft <?> % t£ fe ft* II < f& >t L 

T L * SjR^c 5 Drmtit)*** . c <^^7fefe<7> t > ^ y 7x ^ -g, tzib . 

ft T- *§ L T L ^-^ilttttHT'iltLT^ Sttlfticii. ^te^^lT^Lfc 

[ 0 2 2 3 ] 

YKlz. 2 r><7> WftzMSn QfelE^f?l^<7)ti/£<7>-l5!l£EI 1 6 ic^i", mi 

6 icfeuT, s-^ts 200U n— <r>mm 2 0 0 5 t^miz. m—^mcffitti 200 

2 i: H — oO^Tt^^ 2 0 0 4 **#ftL, m - <?> IE t£ « *hX 2 0 0 2 i: I? ^ <0 IE t£ 1$ t>£ 2 0 0 

4<r>m\z. mmm 2 0 0 3 &wi±~tz> . m - <?> ie ^ « ^ 2 0 0 2 tc##^^^7 , cttft-^m 

a* of & £ . 

[ 0 2 2 4 ] 

Sl^)%)fe««2 0 0 2 ^1it^fil^^ttfiJ: LTli, ^H>\ 2, 5, 8 
, 1 1-f F7-ter t-^^'^U> TBP) . 4 , 4 ' - tf * [ 2 - ^ 

7i^^ t'^^] tf7i-4 : DP VB i ) . 4 , 4 ' - tr X [ 2 - ( N — x ;u 

# ^ > t 1 / - ;u - 3 - A >l ) ¥ — Jl] ^y^ — Ji (l§|:BCzVBi) . tf X ( 2 - > * 
>i — 8 J ') J => V ) — 4 — 7 i — i 7 i J 7 h — ~v >i 5— "^A ( l&ffc : B A 1 q ) . 
tr * (2->^^-8-^; M ; t> h ) - ^nn^')7A Gamq2C 1) . & 

if <7> ^ # Jph tf x [ 2 — ( 3 , 5 — tf X ( h M 7 ;i t n > ^ ^ ) 7 i ^ ^ ) f ') y + h 
-N, C 2 '] 'I ') y 7 A (I I I) 3 h ( ft ft : I r ( C F 3 p p y ) 2 ( p 

i c ) ) x tf X C 2 - ( 4 , 6 - y 7 i t p 7 i ^ * ) f 'J y + h - N > C2 '] ^ '1 y 
"T* A (I I I) 7tf *7th+-F ( m%£ :FIr(acac)).tfx[2-(4. 
6-i?7*tn7ii;i,) f'Jyf F-N, C 2 ' ] -i *) i? *7 U (I I I ) tf => + - h 

(mVf : F I r (pic))* £ comXitfW- fc*#i-f h ft & . 
[ 0 2 2 5 ] 

01 6 <^ m # © & ^ tc o t i£ bh -t 3 0 s #c 2 o o o±.tci?-<7>m«2 o o 1 t #> 5 

I TO^ 1 1 0 nm^HJlT-r^t^. 
[ 0 2 2 6 ] 

#ac. - <7> fE 5fc SB i£ 2 0 0 2 ^ff>/£i-£o M#£neii. *-*aAttttfiT«>4DN 
TPD^5 0nm. * - ^ i#3£'l4 faft T* £ «-NPD^3 0 nmff>/&-t£o ^<7>lt. * 
mntO^Q^mytttn-ZlbZ I r (Fdpq) 2 (acac) tA-NPD^, Ir ( 
Fdpq) 2 (acac) fc*8HM% i: * -5 «k 7 tc^^^vStc J; *) 3 0 nm^iHT'ffM 

-t Z> = 

[ 0 2 2 7 ] 

Plfsl 2 0 0 3 UTCBP^5 nm^llT'W^ ^<^^. Ha^IEt^I 
« 2 0 0 4 tffMt^. M#ftlc a x #,#fe»7tMftT^-5 Ir (CF3ppy) 2 (p 
ic) i: . CBP^, Ir (CF3ppy) 2 (pic) ^8 11% J: J: 7 I: 2 5 
nm^iJlT-f^t^. )7vtc. * - ^ ^ n >v ^ # ft- (^otfilHH) TJfciBCPi 
1 0 n mff^ L . $ \z , mTW&M HTA1 q^20n mff>^-t 3 . * 
AH HT, 7 -v fb7> ;l is *y u ( : C a F 2 ) % 1 nm^iHTMti . 
[ 0 2 2 8 ] 

^-<^^. i7^)Si 2 0 0 5 i:LTAl$l 50nm^)]I-t^o 
[ 0 2 2 9 ] 

1 ewl^TMJ, ^Pgi 2 0 0 3 t lT^M*-7tt^ttft^fflufe^, C ft ic RS <b -f . 
*- 'HIM'ttttft. mTH^ttft. * - ^ 7-n -y 7 Mft^^ffl V^T ^ V^ 0 



[ 0 2 3 0 ] 

L T I T O £ 1 1 0 n m . * - >l ttAttttUT'*^ DNTPDI5 0nm> * - >l liM'J± 
ttlT'i,5«-NPDt3 On mff^ L . S? - <0 IE t£ ts£ 2 0 0 2 hLT, *%B^gfe 
^ P 7lc W T* cfc -5 I r (Fdpq) 2 (acac) U-NPDi:^, I r (Fdpq) 

2 (acac) ft* 8 11% t ft £ =k 7 tc^^^iitc ^30 n m^Hif Tff^^i" £ . * 
It. F^i 2 0 0 3 i: L T C B P ^ 5 nm^IJIL, m~<7)&?tffit& 2 0 0 4 hLTf| 

T* <£> <E> M U > t . B A 1 q t % . -< 'J U > ft* 1 H M % ft S «k 7 lc 2 5 n m 
CO 111 J? T- 0 -5 . #ac . m^iit^W kLTAl a430nmWt5. -e<?>^. MTvi 

CaF2?rlnm^#L. Mltlc H ~ <7>mtl 2 0 0 5 t LTA 1 $ 1 5 0 n 

£ d i: § § . 
[ 0 2 3 1 ] 

«^«J 7 )) 

[ 0 2 3 2 ] 

a 1 7 tcfc^T . m — <^nm 3 0 0 1 t m^^mm 3 0 0 7 1 ^raic . n — 0 f& ^ $g ^ 

3 0 0 2. m~<D$t?tm& 3 0 0 4 . HH^^ 3 0 0 6 frWtE L . H - f& ^1 ia$ 3 

0 0 2 t !? — <^^7t«t^ 3 0 0 4 co^tc^- * 'J T^2E£i-£JS 3 0 0 3 H ^ <7} IE >\; 1?I 
^ 3 0 0 4 H = <?> IE >\; $1 i$ 3 0 0 6 <7>m\Z*^ 'I T^§t±~t & IB 3 0 0 5 ;b* i¥ ft i" £ <, 
31 - <?> 5£ t£ SB $i 2 0 0 2. i?-<7)f&7^K« 2 0 0 4. 3? H co f& t£ ^ igSUc . * IE Bfl <7) P t£ tt 

[ 0 2 3 3 ] 

# fe^co iE/tfa ft i: L T tt . M U > . 2, 5, 8, 1 1-f H5-t er t-^f* 
^ H > ( B§ ft : T B P ) . 1 , 1 , 4 , 4 - t 1 h => ~7 x - H - 1 , 3 - 7* 7 x x > ( B§ 
|: TPB) , 9 , 9 ' - tr t > t- >i ( B§ft : B i A n t ) . 9, 1 0 - 'J 7 i — >i t 
> h 7 -b > ( B§ft : DPA) . 9, 1 0 - i> (2-f 7fi) t > h v -b > ( B§ft : D N 
A) . 9, 1 0-y (2-f 7f4) - 2- ter t-^fiT>hH> ( B§ ft : t — 
B u D N A ) . ft t (D m^t U ft . tr X [ 2 - ( 4 . 6-y7itn7izi) ^')y + f 
- N , C 2 '] 'i y A (I I I ) fh7^fX (l-fV/'J^) # 7 - h ( B§ft : F 

1 r 6 ) . ft t t£ 3* W<b 

[ 0 2 3 4 ] 

& fe&<7> lE/tfaft t L T l± . ? v 'J > 6 » 7 v ') > 5 4 5 T , 9 , 1 0-y + 
? M K > ( B§ft : DMQ d) . 5, 12-^7x^^Tb^-b>( B§ft : D P T ) . h ') 

* (8-^7 'J ; 9 h ) ~F >V 5 — ^ A . ft^'CO^T'cttft. h (2-7iz4t''Jy + 

h-N, C2 ' ) ^ 7 A ( B§^ : I r ( p p y ) 3 ) . tf x ( 2 - 7 i ^. i t' 'j y f 

h-N, C2 ' ) 4 ') y (I I I) 7tf^7th^-h ( B§^ : Ir (ppy) 2 

(acac) ) . tr x [ 2 - (4->f ^7i^;0 f ') y + F - N , C 2 ' ] -1 'i y 7 

A (I I I) T-b^^T-bh^-h (B«: I r (tpy) 2 (acac) ) . ft £ <r> jft 

[ 0 2 3 5 ] 

■1 > i? t> uMWHtW (fefo: I TO) . t liSI * L tz A > ^ 7 uM&itWJ . 2- 

2 o %<?>iHt:^#&^#i?$Ht: ^ > v ^ A^ib*¥u-f tis . 

[ 0 2 3 6 ] 

0 1 7 ^M#fi*l^lcov^TtB^t§ 0 S^x3 0 0 0 ITOt 



1 1 0 n m <?> m i¥ T- m L . iXlc. if - <?> IE « tsX 3 0 0 2 %0 „ S#fa tc li x * 

- >u iiAttttl^ hLT a — N P D t mit^ >) y'^y t * W fi it fc* 1 : 0. 2 5U^i7 
lc4±^#v£lc «k 9 flii? 5 0 n mT'^fiS L . * — >l Mr 3£ & <5 a — N P D % 1 0 n m 

#ac. ^-c7>^7t4gt^ 3 0 0 2 h LT*l£BH^#fe3j^^^$^£,£ I r (F 
dpq) 2 (acac) Ul qtt, Ir (Fdpq) 2 ( a c a c ) 8 H M % i: & 
-5 =k 7 IC^^«>SIC 113 7. 5 nmWlllT'ffMtS. flt T $i 3£ '14 W » t LTA 1 q 3 
% 2 7 . 5 n m . ff iiAttttfiHTBCP tL i i: * S»it =b* 1 : 0. 0 0 5 t % Z 
J:7^3§#v£tc < k t ) 1 0 n m <?) )jl J¥ T* 0 i" £ . iXlc. ^BH^M^ 3003hLTITO 
^2 0 nm^iHT'ffMt^o 
[ 0 2 3 7 ] 

^BHiimUiS 0 0 3 _hlc. ^-<^^7t^i^ 3 0 0 4 *KZf&-?Z>» Sttfticii. IE?U±A 
ihLTa-NPDh SHL^ V t*^> t^Iliti)* 1 : 0. 2 5 i: & £ «k 7 Ic4*IS#y£Ic 
=k 1 5 0 n mTl^ L . * - ^ i I '14 fU* *> a — N P D % 1 0 nmMt^ . iX 

=k 1 3 7 . 5 nm^IJlTf^tS. iXlc . mTlitiMJS HTA1 qt27. 5 n m 

L . tf iiAtttti t LTBCP t L i i: ^MMtt^ 1 : 0. 0 0 5 t^§J;7 KM^m 

\Z Jc 1 1 On m^dif -e^iSt £ o tfUC . ^H^iim)! 3 0 0 3 HT I TOt 2 0 n m<^ 

m m t ^ -t ^ o 

[ 0 2 3 8 ] 

3gBH^mfl 3 0 0 5 ±ic. |b] tf [c I? H IE 3 0 0 6 4f^t5. SttfolciJ. IE 

JL v± A Ji t L T a — N P D t 8£ft^ ') -f^y t ^HMtL^ 1 : 0. 2 5 t & Z> «k 7 ic^ll 
tc «fc *) mm 5 0 n mT'f^ L . * - ^ I* 2£ fl- *> -5 a-NPDtl On mff^i" 
£«, /XlC m 2 <7>f&7£4M i: LTWfe^^Ttttft t LT, t-BuDNAt37. 5nm 
<7>mJ9-Z'mJ&~t Z> . iXlc. tf lilMH UTA1 q$2 7. 5n mff^ L . ffft Atttt 
fULTBCPtLi t ^HMPt^ 1 : 0. 005b £^#v£lc 1 On m<7) 
IHT'BlStSo HT> H 2 WtS 3 0 0 7 HT7*;- f )A^2 0 Onm^IlT' 

[ 0 2 3 9 ] 

*HjMJT-&. ^>t^ii)b»3 o <?> it <z> 0J ^ L fcfc*. ^HTflfeHtSjlifcft 

[ 0 ffi <?> ffi iji & tft Bfl] 
[ 0 2 4 0 ] 

[HI] *%B^<7>^7t*^<7)aT«3t^^B^i-£ 0 

[0 2] *?&BH^%7t^^ ^^T«jt^l^BH-t § III 

[0 3] ffc^Hk: ov^TiiBHi- £ 0 

[0 4] 1 T-#<b *i * t» & HI If # <*> UK JR * "«> 7 V >ite £ U^yt^-^ 9 V 

[0 5] 2 T*%<h*Lfz^m£tmimWcomiVL^^ ? V 'lis «k ^f£>t X ^ ^ h 

^-t 0 
^-t 0 

^"t 0 

[0 9 ] mum i icfcits^Tt^T^^^^jtfc «fc Tfifm^'A-kmrn-f^ m 
[010] mmm 1 x-ftM t /iis7t*T^^^^'i4^^-t 0 
[011] mum 2 icfctt^ * ^ h ttm^m^rz^Jtm^^mTM m& * v^<^f^«i 
Tra * m bjj £ 0 



m 1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

4 1 



m 
m 



[ 0 2 

1 0 0 

1 0 1 

1 0 2 

1 0 3 

1 1 1 

1 1 2 

1 1 3 

1 1 4 

1 1 5 

2 0 0 
2 0 1 
2 0 2 
2 0° 



mmm s x°itm t rz^^trnj-^mmn^^-tm 
*mn-&mm Ltzmr^m^mfrmiz^^xmrn-t z m 



2 
2 

2 1 ° 



3 
3 



3 
3 



3 



o 

1 1 

1 2 
3 

2 1 4 

2 1 5 

0 0 

1 1 
1 3 
1 4 
1 5 
1 6 
1 7 

4 0 0 

4 0 1 

4 0 2 

4 0 3 

4 1 1 

4 1 2 

4 1 3 

4 1 4 

4 1 5 

6 0 1 

6 0 2 

6 0 3 

6 0 4 

6 0 5 

6 0 7 

6 0 8 

6 1 0 



' Li J 



m i <7>nm 

m 2 comm 

* - 'i a a m 

* - >i m m m 

* — ;u 7' n -y ^ > r JS 

M 

1 ^^ft 

* — ^ 7' u y $r y 7 JB 

* - ^ m m m 



n 



3 1 2 



TFT 



a-. 



1 <?> 

2 <^ 

5 0 0 

5 0 1 

5 0 2 

5 0 3 

5 1 1 

5 1 2 

5 1 3 

5 1 4 

5 1 5 

m wi 0 
si m 0 

is — Jl 
is - )l 

mm 



" ^ # t? w 



1 ^^ft ( Ftffi) 

2 <7>ms ( rtti) 

* - 'i >± A fS 

* - ^ iill 

m t id 3£ n 

HT^± A« 



) 



m. 

U 6 0 5 THitltrt 



6 1 

6 1 

6 1 

6 1 

6 1 

6 1 

6 1 

6 2 

6 2 

7 0 
1 0 
1 0 
1 0 
1 0 
1 0 
1 2 
1 2 
1 2 



1 

2 
3 
4 
6 
7 
8 
3 
4 
9 
0 
0 
0 



1 

2 
3 



0 4 

0 5 

0 1 

0 2 
0 



1 
1 



2 
2 



0 
0 



3 
4 
5 



1 2 
1 3 



3 



3 
3 



1 
1 
1 

1 3 
1 3 
1 3 
1 3 
1 3 
1 3 
1 4 
1 4 
1 4 
1 4 
1 4 
1 4 
1 5 



0 6 

0 1 

0 2 

0 3 

0 4 

0 5 

0 6 

0 7 

0 8 

0 9 



1 
0 
0 
0 
0 
0 



0 
1 
2 
3 
4 
5 



1 
1 



5 
5 



1 5 
1 5 
1 5 
1 5 



1 

2 



5 
0 



2 0 
2 0 
2 0 
2 0 



0 6 

0 1 

0 2 

0 3 

0 4 

0 5 

0 6 

0 7 

0 8 

0 0 

0 1 

0 2 

0 3 

0 4 



* -i y * y TFT 

mmmwrnT f t 

i? i <7>mfc 

2 60HfI 

nf t^ilTFT 
pf t^ilTFT 

irft 

7. tf — ii — g£ 

^ ft 
m ft 

IS Dp 

a=- _ # _ k 

# -f > -T" -f > 7* -7 ^ 7, 

tr t» * # > ^ * ft 



( -7 U ^ iy -f ,1 -f >; > J. ^ — df- *J \.) 



^g£ 



ft 

') =e 3 > §ffg£ 
§ftg& 

-V -T- 'J — 

la F A 7"j g|> 
J* * - 
ft it g£ 

m ± ?i 



[IM<^ M bh 



4^ 



□ 



»» ffi m IS H <?> * ft 
ft 

^g£ 

rtF A^gP 

^Fmt/gp 

t* fF ^ - 

^ g& m wt * - h 

t y + 
M 

- <T) m ft 4fi fifc 



2005 m~<7>nm 

3000 mm 

3001 <7>mM 

3002 m-^^^c^^ 

3 0 0 3 ^t'lTfMt^l 

3 0 0 4 m~<r>$£?tffi.i& 

3 0 0 5 'iT^Mt^fl 

3 0 0 6 If = <?> IS >\: « tal 

3 0 0 7 ^-<7>m« 




[El 2 ] 



[0 3 ] 




2.5 



5K 



1.5 - 



0.5 




Sift 



0 




200 



300 



400 



500 



600 



700 



800 



5] 




200 



6 ] 



300 



400 



500 
;&J|(nm) 



600 



700 



ft 

k_ru 

m 
fait 

Im* 



800 




250 



350 



450 550 

(nm) 



650 



750 



7] 




250 300 350 400 450 500 550 600 650 700 750 800 

afcJS (nm) 



[0 9 ] 



[010] 



10000 e 



1000 : 



3 100 t 



10 =■ 




0.01 



0.1 



1 10 

:S^)S(mA/cm 2 ) 

(a) 



100 



1000 



10000 e 




6 

:J±(v) 
(b) 



8 



10 



12 



1.5 - 



o 

U 1 



0.5 - 



0 




1 



10 100 1000 

mm(cd/m 2 ) 

(c) 



10000 



[011] 



[m 1 2 ] 



10000 e 



1000 = 



o 100 



10 f 



1 




0.01 



0.1 1 10 100 

®3iE^Jt(mA/cm 2 ) 

(a) 



1000 



10000 e 



1000 r 



CM 



3. 100 



10 = 



1 




0 



10 



15 



:j±(v) 

(b) 




■ I I — I — I I 1 1 III 1 — I 

1 10 100 1000 10000 

fffjg(cd/m 2 ) 

(c) 



10000 



1000 



eg 



3 100 

ttsl 

10 



I I I lilt my t i i i i I ill I t i i t ml i i i i i nil t ii 

0.01 0.1 1 10 100 1000 

I£3£^Jg(mA/cm 2 ) 

(a) 



10000 e 



1000 = 



CM 



"8 100 



10 =• 



1 




0 



6 8 

mi±(v) 

(b) 



10 



12 



1.5 - 



m 



0.5 - 




10 1 00 1 000 

Mfeicd/m 2 ) 

(c) 



10000 



[014] 




5 ] 




[016] 



[017] 




mm] 

[fb5] 




(5) 



tarn a 

000153878 

19900817 



